Embryonic striatal grafts restore bi-directional synaptic plasticity in a rodent model of Huntington's disease.
Embryonic striatal grafts integrate with the host striatal circuitry, forming anatomically appropriate connections capable of influencing host behaviour. In addition, striatal grafts can influence host behaviour via a variety of non-specific, trophic and pharmacological mechanisms; however, direct evidence that recovery is dependent on circuit reconstruction is lacking. Recent studies suggest that striatal grafts alleviate simple motor deficits, and also that learning of complex motor skills and habits can also be restored. However, although the data suggest that such 're-learning' requires integration of the graft into the host striatal circuitry, little evidence exists to demonstrate that such integration includes functional synaptic connections. Here we demonstrate that embryonic striatal grafts form functional connections with the host striatal circuitry, capable of restoring stable synaptic transmission, within an excitotoxic lesion model of Huntington's disease. Furthermore, such 'functional integration' of the striatal graft enables the expression of host-graft bi-directional synaptic plasticity, similar to the normal cortico-striatal circuit. These results indicate that striatal grafts express synaptic correlates of learning, and thereby provide direct evidence of functional neuronal circuit repair, an essential component of 'functional integration'.